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staDdard. For the time being. TRAC mcoDIIDl:Dds a handset that CUl switch between the higher
per:fcmniug digital service and maloa cel1u1ar.

PriYacy aDd Securltt. Which staDdatd is most secure?

CoasumClS m: COIlCCDJ!ld about how secure their cellular service is. No one WllBts other people
to be able to listen in on their private calls. ADd cellular phones bavcu't always been baWD for
providing the security from theft tha.t COD.S\UDC(S expect from their 1elepbone service.

Bve:ryODC knows how simple it is to zero in on a radio sigDal. _ do it every day mour cars
without lookinJ. The technology used in aualog cellular trausmission is sinillar to that of a
typical radio. Digital, promises to eliminate the possibility of otherS eavesdropping in on
conversations or stealing the code that your phone uses to acc:ess the system.

Digital technology converts sound into long lifts of l's and D's and then transmits them to the
cell. Analog technology convcJts sound into waves that can be easily duplicated. ADalog W&VClI

are much easier and simpler. to intercept and copy than a stream of l's and O's.

Both TDMA. and COMA technologies send out lists of l's and D's in an encoded packet. There
are so many potential codes that it is impossible to dctc:rminc which one is beiDi uscd.17 COMA
was originally developed for military usc to increase security in communication and uses over
4.4 trillion variable codes during any conversation. The diffettJ\ce between 1'DMA and CDMA
is that the COMA code is scrambled while the TDMA. code repeats in sequence, malting it less
secure. CDMA is the most secure of the digital tee:bnologics and of all the cellular services,
analog is clearly the: most susceptible to theft and tapping.

You should be aware that dual-mode phones, which switch between digital and analog, are
susceptible to signal theft when they roam into an &rea that can only access aualog service. N a
result, ~ authentication procedure requiring you to Input a PIN code may be used outside of the
digital network. Therefore, dual-mode phones arc not as sccun: as pure digital phones.

I1COMA. a:ansm,tI th; digilal Knl:' in a Icrauablcd bloclt (lome cbglt3 are nipped, IOIDI: lin: IlOt) eac:oda:J with a
p8CUdo-routdorn code. TbcomicaU.y, 1bt= arc an Iftfiaitl; oUDlber of codes to be used. WitilDut the code, it is
vutu:illy unpoS$ible to dcll:nDine what \he SUCOIInS of l's alld O's mean. (OCWireleti Data." Tc:cbD.ic:al R.cfcrcuc:c
Inf'obasc. Zoom TdepbODics. Inc. bnp:/Iwww.modem~.c:omJllolsatY/llos22.hrrn).
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EDbancecJ Services. Which technology bas the ability to offer the most servicc::s that
consumers want?

Convenience is the by reason that people use cellular pboaes. Thll)' WIDt to be in contact
wlumever they ehoosc, wherever they 10· Difli::nmt features BDd services CID also make cellular
calling more COJlvenient. Corasumcrs can t=xpCct these types of services from their digital
phones.

Some of the fc:atun:s common to digi1al phones include: call waiting (the user is notified that a
second call is comiDg through while on line with a fU'St), conferel1ce clllillg (multiple parties
included in the same call), Caller-lD (notifies user of the origiDUiDg number from the inc:ominU.
call), short messaging (SMS), and voice messaJing. Some providers wiD. package these services
into an integrated service, some may separate the services into IOpiek-and-choosc" options, 8.I1d.
others may provick all these services as part of a basic service plan. Digital providers typically
offer these services as part of a basic service.

Another feature common with digital service is first minute of incoming calls free. This is all

exceptional vallle for consumers. Most ce11u1ar caUs tend to be short and to the point because
they cost more than land-line calb. Some consumers will even leave their phones off so that
they don't receive unwanted calls. This feature and the extended standby times offaed by
digital systems allow eonsumers 10 leave their phone on 10DP and not miss a call.

Consumers should decide which features they want and which fit into their budget Analog
service has the ability to offer the same services as those that characterize digital, but usually
doesn't. If offered, most of these services will typically have an extn charge. TRAC predicts
that as analog providers lose more customers to digital providers, they will ofTer these serviCe!.
at a competitive price, if not for free.

Power Reqoirements. How do the power requirements for a technology affcct the quality of
service?

One of the most common complaints about cellular phones is short battery life. Some phones
will allow you to talk for only 30 minutcs to an hour hefore havLng to recharge the battery.
And then. it takes upwards of twelve hours to get the battery fully charged before you can usc it
again. Tcchnology plays an important TOle in determining power requirements. Analog cellular
rcqwrc.s a significant amount of power to operate which is why the battery life is so short.
TDMA and GSM use a strong, concentrated signal to ensure quality. This approach requires less
power tban analos but more than CDMA. CDMA operates with a low-level, uniform power,
which allows for more conservation of the battery.'1

COMA's use of powet relates back to the lObus" analogy. Irone person was to shout OD a bus full
of people participating in SCPllRte conversations, the rest of the conversations would be
drowned out. With CDMA, everyone talks at the same volwne to avoid this. The same goes
for everyone using a cell i.e. the COMA network. The power is regulated so that all users of a
cell transmlt at levcis thB.t are equal when they reach the cell. Those who ue c.loscr to the: cell
site will transmit at lower power levels. those further away at higher power levels. Even when
CDMA phones arc transmitting a~ the hj~hest levels possible, it is still much lower than the
power required for GSM, TDMA and analog transmission. lo

"Krapf, £ric. "Get the BUIS Out." Amcric.a·s Network. July I, 1996. http://-.un£Iicasnetwork.~m.
I'COMA uSQ c!l;Ctnc circustry in the cell Slle Ihal adjusts the pmwcr of the mobile IIDit more chaD 800 times a second.
The site instnac:1l the mobile U11it to opa1lJc at the lowe$'[ fe:u:ible level. This proVides abe most efficient usc or the
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ODe of the coal. of digital technology was to create: a. smaller. li,htr:r phone. This hu bccD
made possible bcc:ausc dicital service requires less power and the Devta' batteries operate more
cfftcicatly. Not only me the diIital phones lighter. they a1Io provide longer use time before
rcc1w'ging. Digital teebDologies benefit from much longer I1Uldby aDd talk times than analog.
Consumers 11Sing digital teebnololY win sec mRrked improvemmts in battery pcrl'onnance.

Voice QuaUty. Which staDdard provides the bc:st-SOUIIdin; voice quality?

CoD5UIIlClB expect the best sound possible from their cellular phones. Improvements in
teclmology have made it possible to achieve land-line-like quality. Digi1ll technololY has Given
design engineers a means to make: this possible.

One factor affecting sound quality in digital service is the voice. encoder. otherwise mown as a
vocoder. This is the: device that translates audible tones (your voice) into digital traI1snUssions.
Vocodcrs used for digi1al systc:ms approaeh the highest speed of translatiOD possible. COMA
phones use better sounding vocodas with bieber data tr8Dsmission rates. which result in better
sound QUa1ity.~o GSM and TDMA sometimes usc slower (lower quality of sound) vocoders in
order to free up room for more usage: capacity, something unnecessary for CDMA because of its
expanded capacity.11 '

In a recent article it was observed that COMA yields a sound quality only 6% worse than wirc­
line service, while: IDMA scored lltyo worse and GSM 23% poorer than land-line calls.l1 Only
CDMA co~cts every bit, and the result is a much higher voice quality.

battery in the mobile phone. This tesWatiOD Df the baaery is Decess~ to prcv~t si~ closer to the cell ,ile &am
d.townioS out sigDw originatiDr; Nrthcr away. COMA Ilyerages at 2mW while GSM averagC3 60OmW. (Gilder
Gcorr;e;. '"Could 'Charles· tJpeod McCaw'" Forbes ASAP. Mln:h 29, 1993.) ,

~sc more; data can be transmitted
llVocoders an: rated on how many I's and D's (bits) cm be trlDslarcd per second. The; hi,heat t!m:ahold is 144
Ichp'. TIle higher the rate of tramlations, the better the qu:l1ny It also follows that the higher t1u: rate of tnIlslationa.
the more iDformatioD to be trmmuUcd, th~ TCqu1nlli more capaCIty. PCS teclmDlogies are capable of opentwg with
a ~3 kbps vocod~. Not all diCital phoncs .operate .t tlus spClCd bCQUIc of the amount of tapaClly requited to provide
this level of SCfVlee. New vococlers are belJll developed tAlt t:akl: :aav.nta.c of silent periods ~d vDice-eacrgy
fiue:tuO\uoQS to CIC31C; • unable rate, ddjveriDS hish-qualtty voice without dccra.siDI system c.pacity ("COMA
PCS1900, IUd TDMA Vic for pes." EDN Magaz",r. November 21, 1996 Pages 72-73) ,
~dmOD1, Philip, rhe Finaru;ial Post. March 29, 1997
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Sipa. QRality. Which IW1dard provides the b~ sipl?

lDtrderm1cc is a1Jo a major couidr:rat:iOll when selcc:tiD& a sc:rvi.ce. Because COMA tnDsmita on
a widcr-aprad spedrUm, ac:udiq the sipal over a broader range than the din:ct. narro.... sipl
&eDt out by TDMA, GSM 8ftd lDIloa phones, it is able to better deal with Clowded doWDtoWD
areas and hilly areas that have traditioua1ly rcsul~d in echoes or sigaalloSS.lj

Disital technology provides bettr:r r=epUOQ quality compared to &Dalo&. and amons the digi1a1
technologies, COMA's broader range transmission seems to have the advantage.

Reliabllity. Which standard caD J rely on when I am havinl a vital conversation or I am
waitmg for an important call?

Have you ever tumcd a comer in your car while on a call. only to hear flm and a click sigpaling
that your call was lost? Have you ever UtgCDt1y tried to make a call on your analog cellular
phone, only to get a busy signal or that Uritating '"We're sony, all circuits are busy" mcasage7
Most analog cellular phone users have experienced problems with dropped c..us or dogged
frequencies that won't let a call get throup. Digital technology promises to do away with these
irritations.

When a cellular phone is in use, it is in constant contact with the cell. A cell only has a certain
range in which it can communicate with a mobile phone. AI. the usa travels further away frOJl1

one cell, he or she comes closer to another cell situated in the direction the cellular user is
tl"aveliDg. When the cellular phone is closer to the next cell, it is switched. This is called the
hand-off.

There are two different ways to perform a hand-off. A quick switch from oDe cell to another,
more powerlul cell (because the mobile user is leaving the area of the first and traveling into the
area of the second) is called a bard hand-off. Only one cell is in full communication with the
transmitting phone at a particular time. This is how analog and TDMA.-based cellular systems
switch users from cell to cell. Calls can be dropped., or disconnected, during hard hand-off.

Another way to switch a user from cell to cell is called a soft hand-off. A soft hand-off is
expected to reduce, or even eliminate, dropped calls. I.nstead of a quick switch between two
different cells, a soft band-off allows the mobile: phone to eotnmunicatc with more than ODe cell
at a time.24 A switch to another cell will only take place once the phone is well within range of
the second, stronger cell. This is how CDMA transfers calls from cell to cell.

The soft hand-off approach is the better of the two, offering continuous coverage. There wiu
be feweI "blips" or missed words in conversation, and less chance of being dropped during the
transition.

DTransmittcd signals CaD bcJunce off obstu:1es, c;n:atin, iDlafen:m:c from reflected llJn.'\ls. called "mulbp:lth."
CDMA', lISe uf • lipread specuum alIgws &bese aiguals to ~lim.iDatc such problems by Ublizill' &hc posirivc:s or
mulhpath. Multlp&tb IIU!&III that signals arrive at the tU:Civcr with different time cWaya. TheR sipals an: cODlbiDcd
to make a morc Ic:e:uraIc lip! vi. ''rake'' n::eQvas. Rake reccivas add &he: dispenod sipls ws:eChcr wcra= a UloMl':

~te 'lgoal. TDMA, ope:ratirJg on a narrowband system. can't rell the differCDCC beNfccD a R:&\IW and a bounced
(multipath) sip.l md. as .. rcsult, the boUJletO signal b~me.s purc iJlterfCfCllce. (Oildl:r. Oeor&c. "Could 'Oaarlc:s'
Upend McCaw?" ForWs ASAP. March 29, 1993.)
~IU rbc mobile phonc tr.Ivels furtber IIWq' from cell A (the ODe it is commwueatiDg wit"), mother cell (B) will be{rin
to cOJm'nunicate with me mobile phone: as well. aimulranc:ously. This simuJtlDeous coverage will continue Uhtil the
mobile user i, well wilhln the raJl5~ of cell B. (~CDMA. PCS1900, and TDMA Vre for pes." EDN Magazine.
Jliovembcr 21, 1996. Pages 72-71).
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Far the cemsumcr, soft hand-off means that you won't have to iDcur the c:xpeaac of
JeCODIlecticm (if there is a per caD ~) or repeat What you bad said duriD& a conversation
hltemJpted. by the "blip.' of a bird hand-off between cells. Receptioll 1& clearer md
Ullii1temlpted.

CoDUIIDlllty Imp.d. How docs the deployment of the network impact my community?

Communities want their citizens to share ill the benefits of wirdC15 technology. But Dew cell
sites bave to be set-lip for digital cellular to operate, and finding places to put these cc1l sites is
bccomiDg more ami more difficult. Ccmsumcn don't want towen all over the community
interfering with the semery. Environmental groups are concerned with cell sites going up in
parks and other public areas, intmerina With the ecology. Fewer cell sites mean less chance of
having an unsightly tower sct up around your home.

The major point to remember while di5cussing this subject is that most digital cell sites will be
placed in the same towers or other facilities that were set up for analog service. However, in
areas that don't already have eell sites (and for companies who don't already provide service to
the area). new sites must go up to provide service. COMA requires less sites thlD the other
technologies to offer the same amount of service.2.5 For the time being, however, the cOSt of
installing the COMA network tends to be more expensive than tbe other networks.

~CDMA ~quires about 1/3 less ceD ,'tel tlw1TIl~A·buedteehuololY. but most c:ompanica tl13t are a1n:ady
eatabliJhed in eelluar ,,,,,ice may optto overlay a c1igi1:ll cclliite with every lIIla10g cellli1c (a ratiO of 1:1). New
eompaJIles, bowevcr, wi1l DCCd to POSiUOD~ cell SlIes in places where: tbcy do not have a cell .ite already, aDd can
deploy ODe COMA SIte £01 r:w:ry 3 _10& cell sites (1.3). CDMA seems to h-e the: advaruagc: with in 1:3 ratio
overlay (proviclUlg savicc: in lin lItca where: lUlothcr service is prOVided) COMA Sita provide benet" coverage or
waIw SpOle. ("COMA., PCS1900, and TIlMA Vie for pes." EDN MGgazinc. Noverabcr 21, 1996. Palcs 12·73). If
DeW dt=vclopmeAt in communities pron1Pcs the Deed to expand St:7VICC, fewer sitea ~U be .-cquin:d to cover the are&.

Furthermore:, COMA bois the .bUlly to provide morc a~c1ty pa site, ~ additional sitcl beyond un: initial overlay
will Dol be required. even if the C-PKity Net.
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VI. Analysis ofReport FiDdinp.

In the Jut .ectioIl we C'!I'arnincd issues that affect consumers. If you've n:Id this far, you are
DOW armed with a wealth of iDfoDDauon abogt the lcchDology, cost. aDd service. In this last
section wc've 1l'ied to chaw some conclusions that will help in selecting the right sarvicc for you.

The "Quick Consumer Cbec:ktist" on the following page lists the categories that we used to
eval'Ulte each technology. The cb.ecks represent which techDologies had a large advantage over
the others. In the event that there was a nepaib1e difference, cheeks were given to the
teclmologics that provided the highest relative results.

Availability:
Aoalog cellular is c:wm1t1y the most widely available service. CDMA is considered the dominant
digital technology in the U.S. and will be completely deployed across the country in the next few
years. CDMA's ability to offer dual-mode switclUna from digital to analog makes it an
attractive option because it guarantees full covcnge where CDMA service isn't yet available.

Security:
Digital technology is much more secure than analog. CoDSUIDCl'S should n:st assured that if they
an on a digital DetwOrk they won't have their cellular phone calls intercepted. COMA, TDMA
and GSM all transmit their signals in code. COMA's signal is also scrambled which makes it the
most difficult to intc:rccpt and the most secure.

Enhanced Services:
Tbe new features that are appearing with the: advent of digital and PCS phones will make life
casier and allow you to do more than has been possible in the: past.

Power Needl:
Extended banery life in the newcr digital technologies promises that you will no longer have to
recharge your battery every night or lose that important call because the battery power is low.
CDMA has the advantage over the other digital technologies because it uses the least amount of
power In providing service. Another advantage; in extending battery life in cellular phones has
been innovation in lithium ion batteries

Signal Qnality:
Digital technology offers the potential to provide the best signal quality available for wireless
services, with near land-line sound. It eliminates the intcri"erence that analog radio waves arc
susceptlole to. COMA eliminates many of the problems that occur due to signal lOss or
reflection, utilizing special receivers that make the signal stronger.

.
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Voice Quality:
The sip! that is 1JanSmiUcd by digi1al phoncs is much closer to lmd-line quality.
Conversations will sound better, both for tbe ceU phone user and the person on the other c=d.
In a recent article it was reported that CDMA comes the closat to t:PFOxim~a Imd-li=
quality.

Reliability:
Analog. TDMA, and GSM employ hard hmd-olf wbeD tr'INfCIriDg signals from ODe cell to
ano1her. The hard band-oft'may result in more &bopped calla. As a n:sult, COMA bas the
upper-hand in its usc of soft hand-off. which transitions the sigaal from one c:ell to another.
Fewer intenuptiODS will occur. CDMA also allows for more UJeB au the aame ftequcncy.
offering less likelihood that the lines will be clogged.

Community Impact:
Digital PCS phones can't use the:: same cc1ls that are alrady in piau for analog service. New
cells must be set up to provide diaita! PCS service. Fewer COMA sites are required to cover the
same range:: as the:: other tecbuologics. CDMA also covers a broader area and allows more users
per cell, min;mi%ing the possibiHty of setting up more: towcrs to cover a givcm area.

Overall:
COMA came:: out ahead of all the other technologies. It led in all but two categorics on TRAC's
Quick Consumer Checklist. AJlalog bad the upper band in availability solely becmse:: it is
deployed in more areas. COMA was at a disadvantage in sigaal theft because of its dual-mode
operation with analog. Otherwise CDMA came out well ahead in power needs. signal quality,
reliability and community impact. As for availability, analog came out ahead, with CDMA
coDiing in second. All of the digital technologies provide siplificant enhanced services.

For our money, TRAC recommends CDMA, given its rapid expansion in the U.S. and its
superior service quality. Although COMA performed the best in key categories such as signal
theft/security, enhanced services and reception, the diffe:n:nce wasn't enough to completely
outshine the other digital technologies. In the areas of power needs, reliability, and land use
issues, CDMA was the clear wmner.

In future studies, TRAC will explore the specific issues of price, value-added services and phone
equipment.
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Consumer Checklist

~uJu

Availability ~
Signal TbeftlSccuDty ~
Enhanced Services ~ ~ ~
PO'Ml' Neeck ~
Signal Quality ~

Voice Quality ~

Reliability (soft handoft) ~
Land Use ls.s1.es

~
(tov.er siting)
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VB. GLOSSARY:

Airtime Time spent connected to a edl.

Alpla*-Ilam.erie papal Dlessages Many cc1lu1ar phones allow for traDsmitted messages
containing letters, digits, and other symbols to be
displayed on a handset.

Analoe

An.loe cellular

Caller-ID

Calling plan

CDMA

Cell

Cellular aotCODa

Cellnlar pboDe

Cellular phone service

Data and fax capability

Digita.
wnere

DigitDl service

A continuously variable sigaal ttammitted via
radiowaves that represents the sound it is transmitting.

Wireless phone service utilizina aaalog tcchnolo'Ci (see
above). Analog aiJDals are traDsmitted between a cen
and handset.

A feature that displays the originatin& phone number of
the incoming call.

A progrBm offered by a camer providing specific rates
and services.

Code Diwion Multiple Access. A technology for
wireless communication that convcru SOUDd into digital
signals, divides them into packets, md then transmits
them in a pseudo-random code.

An area auigned to a particular antenna.. The antenna
communicates signals to a mobile handset. Also a term
used to refer to a cellular antenna

An antenna positiooed atop a tower, covering a cell (see
above), that receives and sends signals to cellular
handsets.

A wireless handset thal allows a user to communicate
via cellular technology to a cell antenna.

A type of mobile, wireless service used to communicate
via handsets that transmit and receive signals from the
cell antenna covering a particular reception area.

The ability to send and receive data and faxes.

A communic8.Uon technology (or procedure)

information is transmitted as streams of binaJy l's or 0'5
mther than representational radiowaves.

Wireless phone service using digital technology.
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Dual-mode phoDe

DDal-bnd pllone

E-mail

GSM

Band-off

Bard hand-off
another

A mobile phone that bas the ability to switch between
digital end analog service or between freqUem:ics.

A mobile phone that bas the ability to switch betweal
diffcreut frcqueDCics.

Electronic mail. A textual message that is transm.itted
electronically, often 'Via the Internet.

Global System for Mobile (or Group Special for
Mobile). A digiul standard utiliziDg TDMA 'technology
where ccna.in parts of a mobile phone may ouly be used
by companies who signed I. lpCCial apecm.cnt (sec
MoV).

The process of transfeniug a phone call in proaress
from one cell antcuna to another as a user moves from
one geographic coverage area to another using a
different frequency without intcITuption of service.

Process of transferring a call from one cell to

that occurs abruptly without transition.

Sofl haud-off Process of transferring a call from one cell to ~other by
transitioning from a weaker to a stronger sip between
multiple base stations that are in contact with the
handset.

Home airtime rate The charge incUITed (typically per minute) while a call
is being made in a user's home (or local) calling area..

Incoming sen-ice A call that IS bemg received by i1 cellular phone.

Lotal calling _rea The area covered by a wireless service provider
allowing users to call anywhere within that particular area
as part of their basic service without incurring additional
long distance or roaming charges. Access and on-air
charges may apply,

Local network A communications system controlled by the local
telephone company (typIcally a local Bell company),
separate from the long distance lUid wireless providers.

LOllg distance charges Charges incurred while: caUiug a phone Dumber ouuidc
of the local network.

Memorandum of UoderstaDding (Moll). A voluntary agreement creating a standard for
GSMphones.

Mu1ti-mode phone A mobile phone that bas the ability to switch between
digital and analog service, frequencies, and/or digital
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standards.

Network Capacity

Network compatibility

Paging

pes

Power requirements

Prime-tjme asage

Roaming

The avenae amount of traffic 1b&1 a circuit (or ceU) can
handle.

lhe ability to usc acrvicc that is based on a particular
Standard, opc:rating 011 a particular ti'equeucy-

A service that allows simple tc:xtual or numerical
messages 10 be transmitted to a mobile ~ver-

Personal Communications Service. A type of cellular
service, operating on a particular frequency deaignatcd by
the FCC, that provides for digital cellular transmission
and enhanced SCNices such as free first minute of
incoming calls, Caller-IO. call wBitina. call forwardina,
voice mail, and paging.

The amount of power a handset requires to be in
continuous contact with the cell, whether it be in standby
mode or talk mode.

Usage durina peak hoUl'S. typically between 7am and
7pm, Monday through Friday. Highest per minute rates
arc chargcd dming this time.

Service provided by other networks for a user when
they leave their local calling area_ Rates are typically
more expensive.
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Ten mes.apnl

Tllree-way ea1liD1

Voice man

See Alpba-llUlIlC:ric pagiDg IDCSSlics.

Time Divisioil Multiple Access. A tee:Imology for
wiJdcss commUDieation that convCS1S soUDd into di;ital
siguals, places tlu:m into packets. divides a bquency into
slots, BDd transmits the packets in ordered, time divided
blocks.

Sec Alpha-numeric paJin. messages.

A service that allows a user and two other callers to
simUltaneously talk on the same line.

. Telephone messages that are digitally recorded aud
stored.
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VDL CARRIERS IN TOP TWENTY MARKETS

CARRIERS IN IDP MARKETS

Market Carrien Teclmology Contact

Atlaota AirTouch ADabyJCDMA (800) 235-5611

BeIEouth Anabi'GSM (800) 586-5566

MCI Anabg (800) 230-4185

Powertel GSM (888) 611-6119

Balr:imore-Washingon Bell Atlantic Aualo~CDMA (800) 255-BEU.

Cellular OD: AnaklWfDMA (800) CEU.~NE

MCI Anmg (800) 230-4185

Sprirt Specttum GSM (800) 480-4PCS

Boston Bell Atlantic AnabWCDMA (800) 255·BEl.L

CcUularOne Anabs'I'DMA (617) 462-'7000

Mel Anabg (800) 230-4185

Sprilt PCS CDMA (800) 480-4PCS

Chtcago Ameritech AnmwCDMA (800) 221-0094

AT&T Wireless TDMA (888) 290-4613

Cellular One Anahg'TDMA (800) 552·1551

MCI Anabg (800) 230-4185

Prim:Co COMA (800) 801-2100

Cleveland AU-Touch AnaDw'CDMA (800) 247-8682

Ameritech Anabw'CDMA (800) 221-0094

GTEWirelC$ AnahgfCDMA (800) 444-3888

MCI Anabg (800) 230-4185

Dallas AT&T Wireless Anahg (888) 290-4613
.

GTEWirel~ Anahg (800) 444-3888

PIUIJ£o CDMA (800) 801-2100
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Southwestan Bell AnabwTDMA (800) 331-0500

SpriltPCS CDMA (800) 48o-4PCS

DCDwr AT&T Wirelss TDMA (888) 290-4613

AirTouch ADabg (800) 238-7848

Mel Analog (800) 230-4185

SpriltPCS CDMA (800)48~CS

VoW: Strcan GSM (303) 383-5100

Detroit AirTouch AnabWCDMA (800) 247-8682

.
Ammtcch Anabw'CDMA (800) 221-0994

Mel Anab& (800) 230-4185

Houston Aer1ll GSM (888) 237-4251

GTEWireless Anahg (800) 444-3888

Houston Cc1u1ar AnahWTDMA (281) 444 4444

Pritn£o CDMA (800) 801-2100

Southwcstem Bell AnaklwTDMA (800) 510-2355

Los Angcles AirTouch AnabglCDMA (800) 868-2414

GTE Wireless Anabg (800) 444-3888

L.A. Cellular AnahlffDMA (800) lAS-BEST

Mel Anahg (800) 230-4185

Pacme Bell Mobile GSM (888) 668-4335

Sprint pes CDMA (800) 480-4PCS

MIami AT&T Wire1l:ss TDMA (888) 290-4613

Bcl1South Cellula: Anak>g (800) 586-5566

Mel Anabg (800) 230-4185

PriIIECo COMA (800) 801-2100

Spmt PCS CDMA (800) 480-4PCS

Milwaukee Ameritech Anahg (800) 221-0994

Celhllar On: AnahWfDMA (800) CELL.QNE

The TelecommunicGt;on..~ Research and Action Cellte Page 33



Mel ADabg (800) 230-4185

Prim:Co CDMA (800) 801-2100
.

CDMA (800) 480-4PCSSlJmt pes
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Milmeapolis'St. Paul AcDl GSM (888) 237-4251

AirToucb ADabg (BOO) 247·8682

AT&;TWJreless ADabg (888) 290-4613

Mel Anabg (800) 230-4185

. Sprilt PCS CDMA 4804PCS

NewYorkC~ AT&TWJIeless ADabwTDMA (888) 290-4613

BellAtlantic Anabg/CDMA (800) 25S-BELL

MCl Anabg (800) 230-4185

Omnipoint GSM (800) 289-6664

Sprirt. PCS CDMA (BOO) 480-4PCS

Phihdclphil BellAtJantic Anabgt'CDMA (800) 2SS-BELL

Comcast M ohile AoaloWTDMA (800) 234.9666

MCl Anahg (800) 230-4185

Sprirt PCS CDMA (800) 48Q.4»CS

Phoenix AirTouch Anahg (800) 626-6611

AT&T Wireless TDMA (888) 290-1613

SpmtPCS CDMA (800) 480-4PCS

Pittsburgh Aerill GSM (888) 237-4251

AT&T Wireless Anahg (888) 290-4613

Bell Atlantic AnahWCDMA (800) 255-BEU.

Sprint pes CDMA (800) 480-4PCS

Pll~ 35



.g; 038

SanDi. AirTauch ADabg (800) 247-1J683

GTEWnles ADabg (800) 444-3888

MCI Auabg (800) 230-4185

SprDt pes CDMA (800) 48D-4PCS

SmFrmeisoolOaldand Cc1hlarOnc AnabJ'I'DMA (800) CELL-ONE

. GTEWJIeless Auabg (800) 444-3888

Mel ADabg (800) 23Q.4185

Pacific Bel Mabie OSM (888) 668-4335

Spmt PCS COMA (800) 480-4PCS

St.Louis Amc:ritcch Anabg (800) 221·0094

Southwestern Bell AnabWfOMA (800) 331·0500

SpriD.t PCS CDMA (800) 480-4PCS

Information was gathcRd from company bome pages on the Internet, trade pUblications, trade
associations. and calls to numbers listed above. The above: chart is, to the best of our Icnowledge,
a correct representation of information pertaining to each market.
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IX. TRAC PUBLICATIONS

TeleTips - TRAC's R.esidcatial Long DistaJlce Comparison Chart
Twice a year, TRAC poduces Tcle-Tipsnl Raid.catial lolli DistaDcc Comparison
CIwt, the only iDdcpc:udcDt source for iDfomwion on residential )0118 distance c:aJ1iJJ1:
pllDs. It iD.c:ludes comparisoDs of rates, plan descriptions ad calling tinte periods. Thl~

studies cover seven major lcmg distance companies amd iDcludes consmner-friendly tips,
detailed descriptions of plans, and a comparison chart of features ad services. Thl~

cbsrt can be obtained by sending $5.00 and a self-addressed, stamped envelope (SO.55)
to TRAe at P.O. Box 27279. Washington, DC 20005.

TeleTips - TRAC'I Small Busmas LODg Distance Comparison Chart

Twice a year, TRAC also produces Tcle-Tips'l'1l Small Business Long Distance
Comparison Chart, the only independent soun:t for small businesses who want to save
money on their long distance bills. It compares rates for eight of the leading small
business long distance providers. The Small Business Tele-TipsTM clwt includes
comparisons and detailed descriptions of plans, iDclw:tiJ'lg a FeatureS and Services
Comparison Chart with valuable information on other aspects of the long distance
camers' plans. The chart can be ob1a.ined by sc:nc1inJ; S7.00 and a self-addressed., stampeli
envelope (SO.55) to TRAC at P.O. Box 27279, Washington, DC 20005.'

TcleTips - A CODsumer's Guide to Cellular Telephone Service

TRAC publishes a comprehensive study on ceJlular 5ervi~ that compares the
technologies used in digital and analog service: and how they affect CODSUJDeI'S.

Additionally, TRAC c>..'PWns the differences between the technologies and provides a
comparison chart. The study can be obtained by sc:nding a 57.95 and 51.50 postage tit)

TRAC at P.O. Box 27279, Washington, DC 20005.

TeleTips - A CODsumcr's Guide to LODg Distance aDd Local Directory Assistance
Calling

A tipsheet for cODswners who utilize directory assistance, whether it be from their local
cBIricr or their long distance carner. The guide contains valuable tips and facts to help
consumers make smart choices. The guide can be obtained by sending a check for S 1.00
and a self addressed, stamped envelope ($0.32) to TRAC at P.O. Box 27279,
Washington, DC 20005.

After Divestiture:: What the AT&T Settlement Means for Residential aDd Small
BusiDen Telephone Service.

Written by TRAC founder Samuel A. Simon, After Divestitllre discusses how consumers
are faced with changes in switching and other telecommunications technologies. Simon
provides essc:ntial information and analysis on the pre- and post-divestiture worlds. A
copy can be obtained by sending a cheek for $35.00 and S3.00 postage (tota] S38.00) r0

TRAC at P.O. Box 27279, Washington, DC 20005.
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Mattix, Edward

From:
Sent:
To:
Subject:

Pindell, Ashley -
Thursday, October 09, 19973:02 PM
Mattix, Edward; Murphy, Thomas (Kansas City)
FW: TRAC Report Advises Consumers: Do Your Hornework... (Profile L040254025)

From: proCluceadm_L04025Cmailgate.rtinews.com[SMTP:proC!uceadm_L04025Cmailgate.rtinews.com]
Sent: Thursday, October 09. 1997 2:23 PM
Subject: TRAC Report Advises Consumers: Do Your Homework... (Profile L04025 4025)

TRAC Report Advises Consumers: Do Your Homework. Before Picking Cellular Service; COMA Digital Standard
Compares Best .
Received Time: Oct 09199715:14:01
Origin: Bz:.N

WASHINGTON (Oct. 9) BUSINESS WIRE -Oct. 9, 1997-Consumers need to do
their homework before picking a cellular telephone service, according
to a newly released study by the Telecommunications Research and Action
Center (TRAC), a non-profit Washington based consumer group.

TRAC, publisher of TeleTips{TM), has been educating consumers on the
changes in the telephone and telecommunications industries since 1980.
In this first-ever TRAC report on cellular service, the stUdy reviews a
number of new technologies and concludes that the technology called
COMA compares the best.

"Picking a cellular service used to be a choice between two available
companies. each offering the same technology and essentially the same
service. Today, a growing array of providers and technologies are
available, and consumers need more information and sophistication to
make smart choices," said Samuel A. Simon, counsel to TRAC. "It is not
easy to make the best choice."

The TRAC report provides an in-depth explanation and evaluation of the
four different cellular standards - analog, TOMA, GSM and COMA - and
evaluates each one based on voice quality, reliability, pricing plans,
enhanced services and availability.

The report recommends consumers undertake a "self-assessment" to
determine how they expect to use the phone and what services and
features are likely to be most important. It then outlines the
questions for consumers to ask, focusing on the new digital
technologies. .

"All cellular service is not the same," Simon said. "It's hard to know
which newspaper ad is telling the truth when every company is claiming
to offer the most state-of-the-art service on the largest network."

Of the four technologies, analog. GSM, TDMA and COMA, the report states
that COMA came out ahead in almost every category that TRAC compared.
Among the recommendations in the report are:

• Availability will matter a lot more to consumers who travel a great
deal with their cellular phone, than to consumers who stick closer to
home. Analog cellular service is currently available in most areas of
the country, and the more advanced COMA service is expected to be the
most widely available digital service in the future. Of the other two
digital services, GSM will be offered in most major cities but not in
outlying areas, and TDMA is expected to be available except in some
western states.

- Privacy is another area in which phone service providers compete.
Because analog systems basically use radio transmissions which can be
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easily overheard, many wireless phone users want more security for
their conversations. If consumers intend to use their wireless phone
for emergencies. privacy probably won't matter much. But if security
is an issue. any of the digital systems will give more protection than
an analog system. GSM or TDMA, therefore, might be a good choice.
COMA, which was originally developed for military communications and
actually scrambles each transmission, offers the highest level of
security as well as the best overall sound quality.

The TRAC study developed a Quick Consumer Checklist to help buyers find
their way through the maze of cellular claims and counter-claims.

Analog offers by far the greatest availability, but TRAC found that all
three of the digital technologies provide significant advantages over
analog when it comes to services. Among the digital services. COMA
performed the best in key categories such as signal security enhanced
service, and reception, but the difference wasn't enough to outshine
completely the other digital services. When it comes to power needs
and reliability. however, COMA was a clear winner. That's important,
because it means that with COMA consumers will spend less time
recharging batteries and run much less of a risk that calls will be
interrupted or dropped while traveling.

Until digital systems are more widely established, a dual-mode phone
that switches back and forth between digital and analog cellular
services may be the right choice for most consumers. But given COMA's
rapid expansion in the U.S. and its superior service quality, COMA
today looks to be the best bet for consumers over the long term.

In addition to the Quick Consumer Checklist, the report contains a
listing of the major service providers and the technology they offer in
the top markets, with phone numbers on how to reach each. The report
also contains tips on how to pick the right pricing plan for your
calling needs.

Copies of the report are available from TRAC, P.O. Box 27279,
Washington. DC 20005, for $7.95, plus $1.50 for postage and handling.

Quick Consumer Checklist

Analog GSM COMA TOMA

Availability X

Signal Theft/Security X

Enhanced Services X X X

Power Needs X

Signal Quality X

Voice Quality X

Reliability (soft hand off) X

Land Use Issues
(tower siting) X

EXECUTIVE SUMMARY

How do I pick the right cellular service? Which company and pricing
plan IS best for me? How do I decide which of the new technologies I
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should bUy?

As more cellular companies enter the market, and as more an~ more
choices develop, consumers need to know how to be smart shoppers.
Unlike long distance service, where three or four companies provide
identical service nationwide, cellular is more like local telephone and
cable service with often widely varying services and technologies in
different markets.

The following report, prepared by the Telecommunications Research and
Action Center (TRAC), provides a consumer road map for making some of
the most important decisions in picking a cellular service. The first
half of the report looks at which questions to ask and the second half
evaluates consumers' needs and how the various technologies stack-Up.

Selecting the cellular phone service that best meets your needs is at a
minimum a two-step process. First, you need to pick a service
provider. Second, you need to select a pricing plan which best meets
your needs. Just as it is true with long distance, there is no single
answer to the question, ''Which cellular phone service is the best?"
The answer is, "it depends."

How you select your provider and pricing plan depends on how you plan
to use your cellular phone. If most of your calls will be local,
issues like network compatibility and roaming charges will be less
important than if you are someone who relies on their phone when they
travel for work. The more sophisticated cellular phones now offer
voice-mail.Caller-IO and other more sophisticated services which are
invaluable if you need your phone for work, but might prove less
necessary if you only use your cellular service in case of emergency.
Do a Self-Assessment

TRAC suggests that first you do a self-assessment. If you are a
first-time cellular user, talk to friends who have used cellular a long
time. If you have service now and are looking to change or upgrade,
you probably can answer these questions from your own experience.

- What is the primary reason for purchasing a cellular phone? (e.g.,
personal safety, to keep in touch with children and relatives, business
in town, business away from home etc.)?

- Will you use the phone when you are out-of-town or primarily in your
local calling area?

- Will you spend more than 60 minutes a month on your cellular phone?

- Is the majority of the time you plan to spend on the phone during
what is considered peak calling times? (7 a.m. - 7 p.m.)

- Would you benefit from having a phone which provides more advanced
features like vOice-mail.Caller-IO. and the ability to send and
receive text messages? Questions to Ask:

Once you have completed the self-assessment you will be able to
evaluate each of the cellular services and determine whether they meet
your needs Service questions to consider include the following:

- Do you need an analog or digital service? What is the difference?
What type of service is available? Are other services expected to be
available soon?

- What is the difference between the digital technologies (COMA, GSM,
TOMA) and does it effect your decision?

- Does the technology impact where and when you can use your phone?
(That IS, can you roam or use the phone outside your calling area
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easily?)

- What type of technology will give you the best overall coverage or
service? .

- What type of calling plan will best suit your needs, and does the
technology effect that cost? How do the different cellular phone
technologies compare?

The TRAC Consumer Report evaluated the different technologies when it
comes to meeting the needs of consumers. 'TRAC looked at analog
cellular, Code Division Multiple Access (CDMA), Time Division Multiple
Access (TDMA) and Global System for Mobile (GSM).

Based on the categories discussed below, the report concludes that the
emerging CDMA standard, and therefore the cellular systems that are
based on it, come out significantly ahead overall. TRAC based its
conclusions on the following findings:

- Service availability - Analog cellular service is the most widely
available service at the present time. Digital networks are still
being built-out. Of the digital networks in the U.S., CDMA is
considered the predominant service.

- Privacy and security - Digital service is better able to guarantee
privacy and security than analog because it transmits signals in code.
COMA networks are the most secure because they both transmit in code
and the code is scrambled.

- Enhanced service options - Digital service offers a more extensive
package of services than analog cellular. Both GSM and COMA services
are competitive.

- Power requirements - Digital technologies in general require less
power than analog cellular. COMA requires the least amount of power of
the digital services and provides the longest talk and stand-by time.

- Voice quality - Because of its digitized signal, digital phones are
able to provide better voice quality than analog. Of the digital
technologies, COMA is found to have the closest to land-line quality
service.

- Signal quality -- Digital is better than analog and among the digital
technologies COMA comes out ahead because its broader range signal
provides the best quality.

- Reliability -- Analog, GSM and TDMA all use hard hand-off when
changing from one cell signal to another, sometimes resulting in an
interruption in service. COMA utilizes the soft hand-off which allows
for signal overlap resulting in no interruption in transmission and
therefore is more reliable.

- Community Impact - The lower power demands of COMA mean that fewer
cell sites will need to be installed in a community. The advantage of
fewer cell sites with broader coverage means less environmental and
visual pollution. It also means that the systems can be build more
quickly.

-0- ahc/sf· gdr/sf

CONTACT: Telecommunications Research and Action Center
Geoff Mordock or Samuel A. Simon, 202/408-1130

or 800/527-9305

KEYWORD: DISTRICT OF COLUMBIA
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INDUSTRY KEYWORD: COMPUTERSIELECTRONICS COMEO TELECOMMUNICATIONS
PRODUCT Today's News On The Net - Business Wire's full file on the
Internet .

with Hyperlinks to your home page.
URL: http://www.businesswire.com
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The Yankee Group Announces Results from their 1996 Mobile User
Survey

BOSTON, MA, May 31, 1996

The Yankee Group is pleased to announce that results from the 1996 Mobile User survey, the largest wireless
survey ofits kind, have been tabulated, and will be available to all Yankee Group clients immediately with
information on penetration rates, attitudes towards wireless technology, and usage of telecommunications
services and consumer electronics technologies at both home and work. It includes questions on respondents'
work environment, mobility patterns, and their interests in wireless devices and services. The survey's four
main areas ofwireless technologies include cellular, paging, portable computing, and personal communicators.

This year, we received over 2,000 responses in the United States. Some highlights include:

CellularlPCS

The typical cellular
phone user makes
10 phone calls every
week.

Wireless DatalPaging

91% of
consumers are
satisfied with
their current
cellular service.

However, 58% of
cellular users agree
having nationwide
coverage is
important.

The average
price paid for
a cellular
phone is
$142.

At what price point would
cellular subscribers use
their service significantly
more? 15% would ifprices
were 10% less; 77% if
50% less.

48% of pager users
carry their pager on
weekends after work.

61% of portable
computer users are
interested in using
wireless data services.

66% ofportable computer
users think itls important to
have ubiquitous, nationwide
wireless data coverage.

100

31% feel it is still too
complicated to send data
wirelessly and 60% believe
it is too expensive.



MobUe Computing

26% ofportable
computer users choose
brand as the most
important factor when
purchasing a portable
computer.

38% ofportable
computer users'
devices are
supplied by their
employer.

soot'o ofportable
computer users
regularly connect
to a wireline
modem for fax
and E-mail.

The average user
employs his or her
portable computer
for business 13
hours every week.

soot'o of portable
users are interested
in having voice
capabilities
integrated directly
into their computer.

LifestyleIWorkstyle

Our average respondent works
around 51 hours per week at both a
primary and secondary workspace.

The average respondent
spends 39% oftheir
time away from their
primary workspace.

The mean commuting
time for our average
respondent is 29
minutes.

60% ofbusiness
travelers spend
more than 15 days
per month on the
road.

The Yankee Group believes the Mobile User Survey is unique in the industry, because:

• Its questions bridge mobile communications, mobile computing, and mobile data;
• Its respondents are queried about their personal and business use ofwireless devices; and
• In addition to products and services, there is an extensive set ofquestions on mobility patterns, lifestyle,

and workstyle.

The survey was sent in two sections - - the General User Survey, and the User-Specific survey. The General
User Survey, is a representative sample and its focus is extremely in-depth. In fact, we have received
information about both the respondent, and his or her spouse in one, eight page survey. The General User
Survey allows us to draw conclusions about penetration rates, attitudes towards the technology, and usage at
both home and at work.

The second section, the User -Specific Survey was sent to 2,000 homes ofknown users ofpagers, cellular
phones, or portable computers. This half of the survey -- 24 pages long -- goes to preselected individuals on a
voluntary mail panel who are existing mobile users: that is they use either a pager, a cellular phone, or a
portable computer. We use this oversampling methodology to obtain a statistically significant sample of
existing mobile users (since penetration ofthese devices is still around 10 percent), and to have this base to
compare to the representative sample. This year we received feedback from 616 cellular phone users,381pager
users, and 171 portable computer users from around the country.

In the coming months, Yankee Group White Papers and Reports will feature data from the survey. One White
Paper, expected in Q2-Q3 1996 "Mobility in the Late '90s" will be based on data from the Mobile User survey
to understand mobility patterns near and far, among the ever increasing ranks ofmobile users.

For further information on this survey and other Yankee Group research contact your sponsor by
clicking the Doing Business With Us button.
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